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Quantitative measurement of nano-bubbles generated by nanoGALF using high power laser diffraction equipment
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Abstract Quantitative measurement of nano-bubbles is very important for the research and
development of nano-bubbles. With laser diffraction scattering method, particles of wide size
range, from pm to nm, can be measured. In our experiment, we found a correlation between
scattered light intensity and the number of nano-bubbles. Also, we calculated volume
concentration in water with laser diffraction scattering method, and the results were compared with
tracking analysis method. In this paper, we report on quantitative measurement by utilizing

high-power laser diffraction scattering method.
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Table 1 Comparison of two kinds of measurement methods

Measurement method
Laser diffraction Tracking analysis
Measurement range (nm) 10~1,000,000 30~1000
Sample quantity (mL) 7 0.5

Solvent for measurement No need No need

Micro-bubble Possible in all of Impossible

measurement um region

Apparatus Shimadzu Corp. NanoSight Ltd.
manufacturer SALD-7100H LM-20
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Fig. 1 High power laser diffraction equipment



22 E=E1t

BEL Y — v OFREILRL T RN R — 7 b iX T L
REIZWHEIT D, ZOd, R TREBENEEMTH HIE
HeR 7% FVMRIE 2TV, BRI T- L/ N7 L L DZER
% Mie BELEFRIZEESWTHIET 2 2 & T, HiREN 5K
FIZEENTND T 2 AT AORA RER L OEFEIE%E
ORI TEA (Maktiy) 2R D,

NI JAIERIETE EETE 5D T, KRR EOR T4
i BB ORL F RS EWRT 22 ENARETH
%o RIAREOSHE XN BRI SN TR T
1 ES T OEBEZRD, FEIXE I E OFEBZEIIE,
BaRDBZENMTE B,

3. EEBAHE

BAET 7 NT VO E RKEHRIA AR 7 Nanosight #15
LM-20 % FH\ T, nanoGALF THbE L7i=F / T LKOfRE
BEEZRE L, 2.5 EME/mL | 6.2 (&E/mL, 15.8 {Z{&/mL
DRI E 2o TF ) ST KE STREME L, AEL
T2 7 NT K E L—FET - BELIEIC XV ERELETREE S
iz W E Lz,

FTo, RITES - BESEEA O YR T TRIEZITV., #
GLETREE AR A JE L, BHERLT- L/ NT VL DZER A
Mie BELHGRICESWTHIET 5 Z & T/ N7 LDRA
REREROTERLEIT -T2,

4. EBHERBLUER

HERBRO—BI% Fig.2 (oxd, AEEHASHTTHGEL, 5
WL, BT EELC S L=t v BB Th 0 HES LY
BETH D, BUIES 00D 65 FTHARIFEEDEE >
Pon, 66 D26 70 FTHMATE LU SEELEE s
DR SN HELETH D, BELEDO B R TEFHK
TVTE, BELADPRKRE S BO/NS R FICHE L TW5D,
Fig.3 1% Fig.2 53RO 7=F 7 ST b OBELEHRE O
FEAE R BOBRTH D, Fig.3 L0, F /3T
D OBELEA R S, BEEE oM E & HICBELER
FENEARPIICIEINT 5 2 & A HERR ST,

I F2E - IBRENBEMOERER - TREZITV, /7
JVORCELIEIREE D SR A RREZEH U725 R % Table 2 12
R, ASRIIHEIXE Z EHETALENRSH BN, KEMN
REFEE LTARICT 2 ST L ORI 100nm T 5 &R
LTSS B 2 RO 7o, % BEIZ DOV T NanoSight
LM-20 I K B FER LBz R LTS Z EBbh s,

400

"""" 2.5E8/mL
6.2E8/mL
15.8E8/mL

300 |

200 |

100 |

Scattered light intensity (a.u.)

0 10 20 30 40 50 60 70 80

Sensor element number

Fi

g. 2 Scattered light intensity distribution from nano-bubbles
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Fig. 3 Increase of scattered light intensity by the number of
nano-bubbles

Table 2 Total number of nano-bubbles measured by two kinds
of methods

Void fraction by | Calculated total number | Total number by
SALD (ppm) by SALD (E8/mL) | NanoSight (E8/mL)
0.0071 0.13 0.51
0.14 2.68 1.26
0.64 12.2 15.8
g
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